In a recent study, Jones et al. (7) reported on the translocation of C14 in tobacco following assimilation of C1409 by a single leaf (the presentation leaf or source leaf). The labeled CO, was supplied for varying, periods of time (10 min to 3 hr) after which photosynthesis was continued in normal air for the duration of the experiment (up to 96 hr, continuous light). There was a complete turnover of the sucrose in the source leaf in about 24 hours without change in amount. Distribution of labeled translocate, at least to leaves above the source leaf, was completed in about 6 hours. Direct analyses of the total amount of activity distributed to the roots and incorporated in the stem were not made, although, as measured by difference, the greater fraction of the labeled translocate accumulated in these regions.
The present work extends this approach to a study of translocation in the sugar beet, with the mo(lification that the test plants were pruned to a hlighly simplified source-sink tranislocation system to permit a more detailed comparison of the rate of depletion of label from specified pools in the souirce I to serve as a source of C14 labeled translocate, and the other a very immature sink leaf, not exceeding 3 cm in length, small enough to be subtended by a Nuclear-Chicago D-34 G-M detector. To prevent imbalance in the shoot-root ratio, the cotyledons and first 2 leaves were excised at 3 weeks, and the remainder of the leaves, except for the selected source leaf, at 4 weeks. For the remainder of the growth periodI (1-2 weeks), the subsequently emergent leaves were also removed except for the finally selected sink leaf. Usually, the source leaf was the fifth or sixth emergent leaf and the sinik leaf the eighth or ninth. Although no effort was made to develop a source leaf-sink leaf system of a given phyllotaxic appositioln, the ratio of translocate partitioniing to the sink leaf relative to the remainder of the sink regions (roots, stem, and supply-leaf petiole) was fairly constant (average for 12 plants, sampled at various intervals over a period of 300 min, was 21.2 + 4.1 %).
Labeling. To minimize the possibility of detrimental effects of handling immediately prior to an experiment, the plants were assembled into the apparatus shown schematically in figure 2 and allowed to remain undisturbed in the dark for fig 1) positioned against G-M detector.
water (BEW; 45: 5: 50 by volume) for 84 hours. The chromatograms were then scanned through a 2 mm X 35) mm micromil window with a Nuclear-Chicago D-47 gas flow detector connected to a ratemeter recorder, anid the nmicrocuries per compound computed from the relative areas under each peak. Superior resolution of sucrose, glutamic acid, and malic acid was obtained in BAAW, and of glucose, fructose, and alanine in BEWNT.
Two different procedures were used to measure the time-course curve of the accumulation of C14 translocated from the source-leaf blade. In one method, the microcuries of C14 in the total sinks (i.e.. all plant parts distal to the source-leaf blade) was determined by Van Slyke oxidation (18) and subsequenit measurement of the radioactivity of the total released CO., in a Nuclear-Chicago Dynacon-6000 ionization chamber. A time-course curve was constructed usinlg the values from a series of plants in which translocation was allowed to proceed for varying periods of time. In the second method, the arrival of labeled translocate in the sink leaf was continuously monitored by nieanis of a detector probe positioned against the sink leaf, as described above. At the termination of each experiment the ratemeter data in cpm were converted to the equivalent nmicrocuries of C14 translocated to the total sinks by multiplying by the aliquot factor (ratio of activity in the total sink to that in the sink leaf) and by the yield factor ('sc C'4/cpm), determined separately for each plant used. Two assumptions are implicit in this treatment, namely, that the partition coefficient of labeled translocate between monitored and unmonitored sinks and the geometry of the sink leaf-detector assembly both remain constant during the translocation period. The probable validity of these assumptions is discussed below.
Results and Discussion period. When the export of sucrose is prevented by a phloem block, the rate of sucrose inversion is correspondingly increased, resulting in an isotope turnover rate in the sucrose pool superficially similar to that in the translocating leaf. Minor displacement of C14 into hexose by sucrose hydrolysis may also occur in the translocating leaf and such diversion of label would account for a portion of the discrepancy in the C14 balance noted in point (2) above, but a major fraction of the discrepancy was accounted for by respiratory losses (about 1.5 uc). Indeed, the nonavailability of the hexoses for translocation, or as a major source of the substance(s) translocated, is further emphasized by the fact that C14 translocation had virtually ceased by 100 minutes even though about 8 uc of labeled hexoses were present at that time, and continued to be present for the 200-minute remainder of the translocation period (fig 5  B) .
The ethanol-insoluble fraction may similarly be ruled out as an important source of translocate in the light since the amount of C14 in this fraction remained nearly constant at a level of 15 MAc after an initial buildup during the labeling period. Jones et al. (7) 
